Low-level transforming activity of an activated Ras gene under the control of a vaccinia virus p40 promoter is abrogated by truncation of the Ras cDNA.
Many human cancers have been shown to contain activated forms of the Ras proto-oncogene. Mutations comprising amino acid changes at codons 12, 13 and 61 therefore represent unique targets for cancer immunotherapy. Recombinant Vaccinia viruses encoding point mutated Ras oncogenes have raised issues concerning the safety and transforming ability of these recombinant vaccines. Vaccinia virus, a representative of the orthopox virus genus, is a large DNA virus that is cytopathogenic and that replicates in the cytoplasm of the infected cell. However, it remains unclear whether orthopox viruses are capable of genetic interactions with infected cells. Our studies show that DNA isolated from cells infected with a recombinant Vaccinia virus expressing mutated Ras constituted a poor reagent for transfection into NIH3T3 cells for transformation analysis. Stable integration of a recombinant Vaccinia virus expressing mutant Ras DNA was not detected in recipient cells. This study also demonstrates that the crossover plasmids used to generate the recombinant virus where the activated Ras gene is under the control of a Vaccinia virus early promoter had low but detectable transforming efficiency in the NIH3T3 transformation assay. Analysis of the transfected cells indicated that Ras transcription was initiated upstream of the Vaccinia virus promoter. The introduction of wobble mutations as well as the truncation of the Ras protein removed the transforming capabilities of the crossover vector. This study demonstrates the potential problems and solutions in the use of point mutated oncogenes in live vectors for cancer vaccine development.